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£ 20 TO ALL WHOM IT MAY CONCERN: 

O BE IT KNOWN THAT I, STEPHAN PRESTEL, of F riihl i ngsst rafcc 25, 

iy D 76287 — Rhcinstcttcn Morsch, — Federal — Republic — ef — Germany, — a — German 

citizen, — bev€ — invented — certain — Fhew — afnd — useful — improvements — 4-fl — a 
25 SURGICAL INSTRUMENT of which the following is a specification: 

[0001] Surgical Instrument 

BACKGROUND OF THE INVENTION 
[0002] The invention relates to a surgical instrument with a tool which is located at the 
distal instrument end, with a stationary first grip part at the proximal instrument end, with an 
30 axially guided second grip part in the form of a reel, and with an actuation element for the tool, 
wherein the actuation element in connection with the second grip part is axially adjustable on 
adjustment of the second grip part. 
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[0003] A surgical instrument of the known generic type is known from German Utility 
Model DE 84 1 5 222 Ul . Here, a forceps at the distal end of the instrument is actuated 4-b 
that by the surgeon carrying out a displacement movement between an axially fixed grip part 
and a reel is carried out . This displacement movement is transmitted via a wire led in a 
sleeve to the forceps,, which then is correspondingly closed or opened. 
f0004] A similardesign has the surgical gripping element known from German published 
patent application DE 30 12 447 AL Also Here hcro also, a wire led in a sleeve transmits an 
axial displacement movement of a reel relative to the stationary grip to the tool. The wire is 
connected to the stationary grip and the reel to the actuation-side end of the sleeve, wherein the 
latter mentioned connection is created via a direction-reversal gearing. 

With the known instruments, in particular with the application of smaller forceps, it is 
disadvantageous that^ on account of the comparitivcl v comparati vely small displacement 
path of the reel relative to the stationary grip, a fine-touch actuation of the forceps jaw or a 
scissors arranged in place of the forceps is not possible. This is caused on account of the 
relatively short jaw part limbs and connecting rod,, on which the pull wire engages with its 
distal end and whose proximal end is connected to the reel. 

BRIEF SUMMARY OF THE INVENTION 
[0005] It is therefore the object of the present invention to develop further a surgical 
instrument of the known generic type^ such that the handling of the instrument is improved and 
a more fine-touch actuation of the instrument is possible. In particular with the application of 
smaller forceps^ it i s to should be possible to ensure a fine-touch actuation of the forceps jaw a 
which i nspi tc of this is still accurate. 

[00061 The solution of this object by way of the invention is characterized in that by way of 
a lever system linked onto the second grip part and a stationary part of the instrument the 
adjustment path is geared down and the force exerted onto the reel is transmittable, geared up, 
to the actuation element. 

[0007] The lever system may consist of comprise two levers. With this in an 
advantageous manner^ the one first lever with its one end is articulately arranged on the second 
grip part and with its other end is articulately arranged on the other second lever—; the second 
lever with its one end is articulately arranged on the first lever and with its other end is 
articulately arranged on the stationary part of the instrument; and finally^ the actuation element 
is articulately fastened between the two linkage points of the second lever. 
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Alternatively— te — thi s , the lever system may also consi ot — e^ comprise a single 
lever. With this the lever with its one end is articulately arranged on the stationary part of the 
instrument and with its other end is slidingly arranged in a guide of the second grip part-; and 
the actuation element is articulately fastened between the two ends of the lever to this lever. 
5 The guide at the same time comprises a bore,, which extends essentially perpendicular to the 
movement direction of the actuation element-. +tlt can in particular consist of comprise a 
cylindrically formed section and a conically formed section connecting to this lever. 
[00081 As an overload protection between the lever system and the actuation element^ there 
may be arranged a spring element. 

10 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

-tn — t^e — drawi ng — there — 4-5 — shown — we — embodiment — example — e4 — £be 

invention. There arc shown in: 
~ [00091 The foregoing summary, as well as the following detailed description of the 

H 15 invention, will be better understood when read in conjunction with the appended drawings. For 

the purpose of illustrating the invention, there are shown in the drawings embodiments which 

LP 

pnj are presently preferred. It should be understood, however, that the invention is not limited to 
ff 1 the precise arrangements and instrumentalities shown. In the drawings: 

[0010] Fig. 1 is longitudinal view, partially in section and partially broken away, of a 
20 surgical instrument of the invention with a closed tool-i 

[0011] Fig. 2— a - is a longitudinal view of the surgical instrument with an opened 
tool , corresponding to the representation according to Figurc Fig. 1 , 

with an opened tool; 

rQ0121 Fig. 3 is a sectional cutou t view of the instrument with a reel as a second grip part 
25 and lever system; 

part and lever system, 
[0013] Fig. 4 is sectional cutout view of an embodimen t form of the lever system 

alternative to Fig. 3 t3; and 

[0014] Fig. 5 is a sectional cutout view similar to Fig. 3 of a further embodiment with a 
30 spring element. 

DETAILED DESCRIPTION OF THE INVENTION 
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In Fig. 1 there is to be seen the surgical instrument 1 which at its distal end comprises a 
tool 2. The tool 2 is here formed as a forceps. It has a forceps jaw with two jaw parts which are 
pivotable towards one another by actuation of the instrument 1, for opening and closing the 
forceps jaw, as will later be described in more detail. Alternatively - but not shown - the tool 
5 may also be designed as a scissors in order to cut tissue. 

[00151 The instrument 1 comprises a first, stationarily arranged grip part 3 in the form of a 
ring which is gripped through by the thumb feyof the surgeon. A second grip part 4 is axially 
adjustable relative to the first grip part 3 and is formed as a ree^ which is gripped between the 
index finger and the middle finger and which permits a particularly simple handling. 
1 0 [0016] With an axial displacement of the reel 4 relative to stationary grip part 3. there is 
effected an axial displacement of an actuation element 45j which is formed as a rod and which^ 
in its continuation in the direction of the distal end of the instrument ±1^ merges into a wire 16. 
The wire 16 is guided in a sleeve 17 according to the principle of a Bowden cable a wherein the 
sleeve 17 may be designed as a wire coil and the distal wire end in the known manner is 



^ 15 connected to the tool. 

UJ 

y3 [0017] The actuation element 5 at its proximal end proximal to facing the first grip part 3 
tl is articulately in connection with a lever system. This lever system consists^ in the case of the 
0 1 formation e mbodiment according to the Figures 1, 2, 3 and $5* of two levers 7 and 8. The one 
p first lever 7 is with its one end linked to a first linkage point 9 on the reel 4; while its other end 
J 20 is connected ^eat a linkage point 10 to the other second lever 8. The latter is in turn at the 
=p linkage point 1 1 connected to a stationary part of the instrument 1 , in the present case on the 
Sj inner circumference of the tube 6 on which the reel is guided. 

The manner of functioning resulting from this design is also clear with a comparison of 
Fig. 1 and 2. The two Figures are ar ranged aligned amongs t with one another such that the 
25 instrument with its parts 3, 6 and 1 1 ore located in the same axial position. According to Fig. 
1 the reel 4 in comparison to Fig. 2 is pulled to the right or proximally so that the tool 2 is 
closed. For opening the tool 2 the reel 4 is displaced distally on the tube 6, and specifically into 
the position according to Fi g. 2 in which the tool 2 is opened. With these procedures the 



position of Ihe linkage point 1 1 is maintained whi Ist while all other joints or linkage points 
30 and also tfie~two^evers~7' and 8 assume changing positions according to the representations, 
wherein according to the movement direction of the reel 4 the actuation 5 is adjusted axially 
distally or proximally for opening and closing the tool 2. 
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[0018] As furthermore rosul ts appears from a comparison of the two Figures^ the reel 
with the movement from its cxtcme extreme position to the left - tool 2_opened - displaced into 
its extreme right position - tool 2 closed - is displaced by the path X. As a result of the selected 
geometry of the lever system 7 and &JL as well as the linked arrangement of the actuation 
element 5 between the two linkage points 10 and -H-ll, in the specific embodiment example^ it 
results thaUhe actuation element 5 is displaced merely by the path Y. This meahs'tEat^on the 
^on^Thand^ the displacement path of the actuation element 5 in relation to that of the reel 4 is 
geared down and x on the other hand a the forces which are exerted onto the reel 4 are geared up^ 
in relation to the actuation force of the actuation element 5. 
1 0 [0019] AccordinglyT^t^ put forward it is possible to achieve a fin e-touc h 

jictuation-of the tool 32^ and i nopi tc in spite of this^ it is possible to exert relatively large 
forces onto the actuation element on closing the tool. 

Figure 4 shows a lever system which only consists of a single lever 7\ The lever T is 

fsrh 

Q * ts one enc * articulately fastened to the stationary part 6 of the instrument. Its other end is 

15 formed as a ball- 1 i Re shaped head and is arranged in a guide 43-12, which is incorporated into 
y3 the reel 4. The guide 12 at the same time in its upper part consists of a cylindrical section -3^-13, 
jij which in the lower part blends into a spherical section 14. On displacement of the reel 4 relative 
Cm to the stationary part %6± the h c a d ball- 1 i k c shaped end of the lever T slides in the guide 12. At 
q the same time there results a pivoting movement of the lever T gripping through a slot in the 
20 tube 6. The actuation element 5 linked on between the two ends of the lever T is at the same 
«p time displaced correspondingly geared down. 

Fig. 5 shows finally yet a further f or mat i on e mbodiment which may be applied with all 
mentioned lever systems. The actuation element 5 here is not directly arranged on the lever 8 or 
1\ The connection between the lever 8 or T to the actuation element 5 is rather created by a 
25 spring element 15. The spi ng spring element 15 serves as an overload protection of the 
instrument. With this the element 15 on closing the tool which, e.g.^ grasps tissue is loaded in 
tension. 

[00201 It will be appreciated by those skilled in the art that changes could be made to the 
embodiments described above without departing from the broad inventive concept thereof. It is 
30 understood, therefore, that this invention is not limited to the particular embodiments disclosed, 
but it is intended to cover modifications within the spirit and scope of the present invention as 
defined by the appended claims. 
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CLAIMS 

I claim: 

L A surgical instrument w44-fr comprising a tool which is located at -tfrea 

distal instrument end, with a stationary first grip part at 44=^ea proximal instrument end, wi th 
a second grip part adjustable in an axially guided manner- in ttea form of a reel^ an d wi th an 
actuation element for the tool, wherein the actuation element in connection with the second grip 
part is axially adjustable on adjustment of the second grip part, and wherein by way of a lever 
system linked onto the second grip part and a stationary part of the instrument 4**ean 
adjustment path of the second grip part is geared down and 4-bea force exerted onto the second 
grip part is_transmittable, geared up, to the actuation element. 

2. 2-. AThe surgical instrument according to claim 1 , wherein the lever system 

consists of t wo comprises first and second levers, wherein the one first lever with its one 
end is articulately ar rangcd linked on the second grip part and with its other end is articulately 
or ranged linked on the other second lever, wherein the second lever with its one end is 
articulately ar rangcd linked on the first lever and with its other end is articulately 

ar rangcd linked on ^t^ea stationary part of the instrument^ and wherein the actuation element 
is articulately fastened between the two linkage points of the second lever. 

3. Z-l AThe surgical instrument according to claim 1, wherein the lever system 

consists of a comprises one lever, wherein the lever with its one end is articulately 

or rangcd linked on *4*ea stationary part of the instrument and with its other end is slidingly 
arranged in a guide of the second grip part, and wherein the actuation element is articulately 
a r r a n £ c d linked to the lever between the two ends of the leve r to this lever . 

4. A The surgical instrument according to claim 3, wherein the guide 

comprises a bore which extends essentially perpendicular to ^t+^ea movement direction of the 
actuation element^ and wherein the guide consists of comprises a cylindrical section and a 
conical section connecting; to t hi s connected thereto . 

5. A The surgical instrument according to one of the claims 1 to 

4- rclaim L wherein between the lever system and the actuation element there is arranged a 
spring element. 
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ABSTRACT OF THE DISCLOSURE 
The invention relates to o A surgical instrument wi th has a tool which is 
located at the distal instrument end, with a stationary first grip part at the proximal instrument 
end, wi th a second grip part adjustable in an axially guided manner- in the form of a reel^ and 
wi th an actuation element for the tool , wherein the . The actuation element in connection 
with the second grip part is axially adjustable on adjustment of the second grip part. For 
improving the handling of the instrument according to the invention^ it is envisaged 
that^ by way of a lever system linked onto the second grip part and a stationary part of the 
instrument, the adjustment path of the second grip part is geared down and the force exerted 
onto the second grip part is_transmittable, geared up, to the actuation element. 
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